psychological distress; psychiatric morbidity; self-rating scale; suicide ideation; suicide risk screening Background/purpose: Suicide is a major concern in public health worldwide. Early identification of individuals at risk is critical for suicide prevention. The present study revised the 5-item Brief Symptom Rating Scale (BSRS-5) to a checklist format (BSRS-5R) and validated the BSRS-5R into a screening tool for psychiatric morbidity and suicide ideation in the general public. Methods: The study participants consisted of two subsets of sample from community residents and psychiatric patients. The community subjects were recruited from stratified proportional randomization sampling in a nationwide community survey, while the psychiatric patients were from psychiatric outpatient service and psychiatric daycare unit in a teaching hospital in northern Taiwan. All participants responded to the questionnaire investigating the BSRS-5, personal experience with suicide, and demographic information. Results: In total, 2147 community respondents and 700 respondents from psychiatric settings completed the survey questions. The BSRS-5R was highly correlated to BSRS-5 with good internal consistency in our study sample. For the community subjects, receiver operating characteristic curve analysis revealed an optimal cutoff of 2/3 for BSRS-5R to discriminate psychiatric morbidity or suicide ideation. The BSRS-5R could also identify psychiatric morbidity in psychiatric outpatients and daycare patients. In addition, the cutoff of 4/5 for BSRS-5R to determine suicide ideation yielded moderately good predictive validity in psychiatric outpatients and in daycare patients. Conclusion: The BSRS-5R was validated as an efficient checklist to screen for psychiatric morbidity and suicide ideation in the general public. The result is valuable in translating into general medical and community settings for early detection of suicide ideation.
Introduction
Suicide has been recognized as a major public health issue worldwide and is one of the first causes of potential loss of life. 1 It involves multiple determinants with a complex process from initiation of ideation, planning, attempting, and finally to completed behaviors. 2 Suicide risks can be formulated as an interaction between relatively stable risk factors or predisposing characteristics, protective factors, and acute precipitants. 3 Individuals should be screened and assessed for suicide risks along a timeline of imminent, near-term, and long-term risk. 4 Psychological autopsy studies have demonstrated that a majority of suicides occur on the individual's first attempt. 5, 6 Thus, earlier identification of high-risk individuals with suicide ideation (SI) is crucial for early intervention prior to an attempt. Moreover, SI was reported to closely link to a suicide attempt and completed suicide, and have a long-term effect on the development of future mental health problems. 7 The reported prevalence rates of SI varied widely by various definitions, in different settings, and for diverse populations. 8 The estimated prevalence of SI in the general population ranges widely from 2.3% to 14.6% for 1-year SI and from 10% to 14% for lifetime SI. 5,9e12 Well-established risk factors for suicide included mental disorders and severe psychosocial stress, especially mood disorders, anxiety disorders, substance use disorders, and schizophrenia. 9,13e23 Mental disorders presenting with anxiety, depression, or suicide ideation are common in the community as well as in medical settings including primary care clinics and inpatient units. 24e27 However, only a minority of the high-risk individuals sought professional help and were correctly identified by nonpsychiatric physicians. 12,28e30 A number of tools for screening or indepth assessment for suicide were designed to capture potential risk factors for further management. 4, 31 Among all screening tools for suicide risk factors, relatively few were invented for universal application across different medical settings and populations. 4 This may be due to the fact that completed or attempted suicides are rare events, making prediction difficult simply based on screening results. Therefore, proactive detection of the aforementioned risk factors to uncover early-stage suicide ideation plays a key role in suicide prevention in the suicidal process. Previously our research team has proved that the 5-item Brief Symptom Rating Scale (BSRS-5) is a satisfactory instrument to screen for psychiatric morbidity or SI in a variety of settings with a wide application in Taiwan. It is adopted as a routine screening among medical inpatients at admission or individuals receiving general health examination.
32e37 In order to increase the feasibility of BSRS-5 as a more efficient and widely acceptable screening tool, the authors revised the 5-point ratings of BSRS-5 to a yes/no response format, the BSRS-5R, and examined its reliability and validity in both general population and psychiatric settings. It was expected that the revised format would be easier and shorter to use either by self-report or by interview in diverse situations.
Methods Participants
The study sample comprised individuals recruited from the following two populations:
(1) Community subjects The community sample was enrolled using a standardized computer-assisted telephone interview system. The telephone numbers were selected using a stratified proportional randomizing method from the telephonenumber bank according to the distribution of population size in different geographic areas of Taiwan. All the respondents aged 15 years and older were invited to answer a series of surveyed questions. In total, 2147 respondents (43.5% males) who completed all the surveyed questions were included as study participants.
(2) Psychiatric patients The psychiatric patients came from two sources in the study hospital: (1) patients who received the outpatient service provided by the corresponding author (Lee MB); and (2) patients who attended the 60-bedded daycare psychiatric rehabilitation program. The candidates were invited to complete the aforementioned survey questions. Within the 8-month study period, 636 outpatients and 64 daycare patients completed the surveyed questions, resulting in a total of 700 psychiatric patients (65.9% females) collected in the study.
Surveyed questions and procedure
All the participants were asked to complete the questions of BSRS-5, which is a 5-item Likert scale (scores of 0 to 4) by self-report or by interview for measurement of the severity of psychological distress. A higher score indicates poorer mental health. 32 The full scale contained the following five items of psychopathology: (1) feeling tense or keyed up (anxiety); (2) feeling low in mood (depression); (3) feeling easily annoyed or irritated (hostility); (4) feeling inferior to others (interpersonal hypersensitivity: inferiority); and (5) having trouble falling asleep (insomnia). An additional question, "Do you have any suicide ideation?" was added at the end of the questionnaire. A brief and consistent instruction before the description of symptoms was given to respondents to ensure validity and to guide them in rating the degree to which they felt discomfort from each item during the past week, including the current day. The participants were asked to rate symptoms on a 5-point scale: 0, not at all; 1, a little bit; 2, moderately; 3, quite a bit; and 4, extremely, and a total score was calculated for each participant. The BSRS-5 has been reported to have satisfactory psychometric properties as a measure to detect psychiatric morbidity in medical settings or the community. 32, 34 In addition to BSRS-5 questions, the participants were also inquired about demographic data and personal experience about suicide (i.e., suicide ideation or attempt over the past 1 year or lifetime). We converted the original item rating(s) into 0, meaning no distress at all (original score of 0), or 1, meaning significant distress (original scores of 1 to 4) for the symptoms listed in the BSRS-5, resulting in a total score of 5 in the revised scale of BSRS-5R. It was designed as a more efficiently and effectively administered screening tool for symptom checking for both clinical and community subjects. In this study, the presence of psychiatric morbidity was defined by BSRS-5 with a score of 6 or higher.
Statistical analysis
Other than descriptive statistics of demographic variables, we used the following tests for data analysis: Pearson's correlation to test the correlation between BSRS-5 and BSRS-5R; Cronbach a to estimate the internal consistency of BSRS-5R; Chi-square test with estimation of odds ratios (ORs) in a 95% confidence interval to examine the association of SI with psychological distress defined by BSRS-5R; receiver operating characteristic (ROC) curve analysis with area under the curve (AUC) to establish the optimal cutoff point for BSRS-5R to predict SI and psychiatric morbidity; Spearman's rho correlation to examine the association between SI and individual items of BSRS-5R. Furthermore, stepwise logistic regression analysis was performed to examine which of the five symptom items had discriminative validity for SI. Statistical significance was set at a level of p < 0.05. The SPSS 18.0 software package (SPSS Inc., Chicago, IL, USA) was used for analyses in this study.
Results
Demographics and clinical characteristics of the study participants
As shown in Table 1 , the daycare patients (n Z 64), who were referred for psychiatric rehabilitation from unstable outpatients or acute inpatients receiving hospitalized psychiatric care, had a higher ratio in females and older age patients than psychiatric outpatients (n Z 636) and community subjects (n Z 2147). The rate of suicide ideation in the past week was increased from 2.1% in the community subjects, about 15-fold (27.4%) for psychiatric outpatients, and to approximately 30-fold (57.8%) for day care patients. According to the scores of BSRS-5, the daycare patients presented a significantly higher rate of psychiatric morbidity than psychiatric outpatients and community subjects. Accordingly, based on the mean scores of BSRS-5, the daycare patients presented more severe psychological distress (BSRS-5 Z 9.97 AE 5.08) than outpatient participants (6.92 AE 5.29) and community sample (1.49 AE 2.45). In a word, the daycare patients manifested with most severe psychopathology, followed by the outpatients, and then the community subjects.
With respect to psychiatric diagnosis, all the psychiatric patients received at least one diagnosis of formal psychiatric disorder. Among the outpatient population, 16.3% of them had two psychiatric diagnosis; the most prevalent diagnoses were depressive disorders (n Z 297, 46.7%) and anxiety disorders (n Z 276, 43.6%). The former disorders included major depressive disorder (n Z 98,15.4%) and dysthymic disorder (n Z 199, 31.2%); the latter included generalized anxiety disorder (n Z 168, 26.4%), panic disorder (n Z 31, 4.9%), obsessive compulsive disorder (n Z 31, 4.9%), phobia (n Z 7, 1.1%), followed by other disorders such as adjustment disorders (n Z 44, 6.9%), insomnia (n Z 27, 4.2%), schizophrenia (n Z 5, 2.4%), and delusional disorders (n Z 24, 3.8%). Among the 64 daycare patients, the most prevalent diagnoses were major depressive disorders (n Z 25, 39.1%) and bipolar disorders (n Z 20, 31.2%), followed by schizophrenia (n Z 11, 17.6%), organic mental disorders (n Z 2, 3.1%) and obsessive compulsive disorder (n Z 2, 3.1%). It is clear that the majority of psychiatric disorders among the outpatients were depressive disorders (46.7%) and anxiety disorders (43.6%); whereas, among daycare patients, the main psychiatric disorders were mood disorders (70.3%) including major depression and bipolar disorders.
Reliability and validity of BSRS-5R to determine psychiatric morbidity
The correlations between BSRS-5R and the parent form BSRS-5 were 0.87 (p < 0.01) for community subjects and 0.80 (p < 0.001) for psychiatric patients. The internal consistency of BSRS-5R was satisfactory according to Cronbach's alpha, 0.865 for community subjects and 0.79 for psychiatric patients. In the current study, when choosing 5/6 of the BSRS-5 score as a cutoff (referred as golden standard) to determine psychiatric morbidity (PM), the prevalence of PM was 6.2% in community subjects, 50.5% for the outpatients, and 76.6% for daycare patients ( Table 1 ). As shown in Table 2 , ROC curve analysis revealed that 2/3 was the optimal cutoff point for the BSRS-5R to discriminate psychiatric morbidity of community subjects (sensitivity Z 0.96; specificity Z 0.88) with AUC of 0.96. In addition, other optimal cutoff thresholds to identify psychiatric morbidity were 3/4 for psychiatric outpatients (sensitivity Z 0.96; specificity Z 0.83), as well as 4/5 for daycare patients (sensitivity Z 0.92; specificity Z 0.93).
Associations between psychopathology and suicide ideation
For community subjects, the BSRS-5R score and its individual item were all significantly correlated with SI. The BSRS-5R score had the highest correlation coefficient (0.47), followed by anxiety (0.25), depression (0.24), hostility (0.20), inferiority (0.18), and insomnia (0.16). Regarding individual items of BSRS-5R, there were significant positive interitem correlations. As shown in Table 3 , the two highest interitem correlation coefficients were 0.49 for depression and anxiety and 0.47 for depression and hostility. As displayed in Table 4 , the participants with BSRS-5R defined psychiatric morbidity presented a significantly higher rate of SI when compared with those not so defined for both community sample (11.0% vs. 0.3%; OR Z 43.52) and psychiatric patients (38.5% vs. 3.1%; OR Z 19.65). Concerning the association of SI with each item of BSRS-5R, the patients with positive responses to any item were significantly more likely to have SI for both community subjects and psychiatric patients; the OR for each response to predict SI were displayed in Table 4 . The top two items were depression (OR Z 28.33) and anxiety (OR Z 22.04) for community subjects; depression (OR Z 47.57) and hostility (OR Z 12.92) for psychiatric patients. Stepwise logistic regression analysis on BSRS-5R items to predict SI revealed that significant independent predictors contained anxiety, depression, inferiority, and insomnia for community subjects as well as depression, inferiority, and hostility for psychiatric patients (Table 5) . Validity of BSRS-5R in screening for suicide ideation and other suicide risks
Considering BSRS-5R as a screening measure for SI, the optimal cutoff values to identify the presence of SI were 2/ 3 for community subjects and 4/5 for psychiatric patients.
As Table 2 shows, using these cutoff points, among community subjects, the accurate classification rate for SI was 85.88% [with sensitivity Z 0.89, specificity Z 0.85, negative predictive value (NPV) Z 0.99, positive predictive value (PPV) Z 0.110, and AUC Z 0.90]. The NPV of 0.99 implied that when the respondent scored < 3, there was a 99.7% probability that he or she would not have SI. Based on the cutoff of 4/5, the accurate classification rate for SI was 0.76 with a sensitivity of 0.76; specificity, 0.76; and NPV, 0.90 for psychiatric outpatients. With respect to the validity profile to determine SI using 4/5 as a cutoff for psychiatric daycare patients, the results showed a sensitivity of 0.889 and a negative predictive value of 0.83, but a weak performance with levels of specificity (0.41) and accuracy of classification (0.61) below 0.70 (Table 2) .
Concerning the convergent validity, we examined the relationship between BSRS-5R and personal experience of suicide. As shown in Table 6 , the community subjects who had suicide behaviors in the past 1 year, presented a highest rate (75.0%) of positive suicide ideation screening by BSRS-5R, followed by those with suicide ideation over the past 1 year (69.0%), suicide behavior in lifetime (46.7%), and suicide ideation cross lifetime (38.5%). The same characteristics of findings were noted for psychiatric patients; the patients who stated future suicide intent presented the highest rate (79.9%) of screening positive, followed by that (74.4%) of individuals ever receiving medical treatment for suicide behaviors, and 64.7% of those with past suicide attempt without medical treatment. Concerning the sum-score of BSRS-5R, as shown in Table 6 , Table 3 Correlations among suicide ideation and each BSRS-5R item using Spearman's correlation coefficient in the study participants. 
Suicide ideation

Discussion
Previously, the BSRS-5 was validated as an effective screening instrument to identify psychiatric morbidities and suicide ideation, 32 ,37 yet first-line workers reported its inconvenience in the 5-point ratings on itemized severity of psychological distress while screened for individuals with severe medical conditions or the elderly population. In balancing the feasibility, effectiveness, and dissemination of a scale for wider applications, current findings demonstrated the BSRS-5R as having a good performance with satisfactory validity to identify psychiatric morbidity or SI in community subjects and psychiatric patients. The checklist of BSRS-5R was highly correlated with the original BSRS-5 and had a satisfactory reliability (Cronbach a 0.79 and Cronbach a 0.80 for community subjects and psychiatric patients, respectively). In accordance with the wellestablished finding that mental disorders were one of the most important risk factors for suicide, 7, 13, 38 in this study, there were higher rates of SI among the patients who were classified as having psychiatric morbidity by BSRS-5R: 11.0% (OR Z 43.52) for community subjects and 38.5% * p < 0.001 using independent t test. ** p < 0.001 using c 2 test. SD Z standard deviation; SI Z suicide ideation.
a The cutoff points of the BSRS-5R for screening suicide ideation were 2/3 for the community subjects and 4/5 for the psychiatric patients.
(OR Z 19.65) for psychiatric patients. Among the patients with SI, a high proportion was defined as having psychiatric morbidity by BSRS-5R: 84.8% (39/46) for community subjects and 97.01% (195/201) for psychiatric patients.
Furthermore, the symptoms in each item of the BSRS-5R were significant independent predictors for SI according to the parameters of correlation coefficients, OR, and multivariate analysis. In particular, among community subjects, depression (r Z 0.24, OR Z 28.33) and anxiety (r Z 0.25, OR Z 22.04) were two most important predictors. These findings are consistent with those reported by Kessler et al. 38, 39 They found that the majority of patients with SI (80e82%) met the criteria for one or more of the 12-month DSM disorders. Major depressive disorder was the most common single disorder (38.9e41.9%), whereas anxiety disorders were the most common class of disorders (60.6e62.8%). Anxiety or anxiety disorders closely linked to SI and were important predictors of suicide. 10,16,38e41 Sareen et al 16 conducted a population-based longitudinal study on adults and found that a preexisting anxiety disorder is an independent risk factor for subsequent onset of SI. They also reported that a comorbid anxiety disorder could amplify the risk of suicide attempts in persons with mood disorders. In addition to anxiety, inferiority, and hostility also played important roles in predicting SI based on the ORs or correlation coefficients to SI either in community subjects or in psychiatric patients. For instance, among psychiatric patients, compared with those with negative responses to items of inferiority or hostility, the patients with positive responses were about 10 times more likely to have suicide ideation for inferiority (OR Z 10.49) or hostility (OR Z 12.92; Table 4 ). Inferiority was a kind of interpersonal hypersensitivity expressed in the interaction between the individual and society. It may lead to hostility and destructive consequences. When inferiority feeling turns inward, it may be manifest as depression or suicide. With regard to hostility, it could be a reaction to frustration resulting from stress or, as our study showed, be closely associated with anxiety (r Z 0.43 for community subjects; 0.56 for psychiatric patients) or depression (r Z 0.47 for community subjects; 0.58 for psychiatric patients). Altogether, unresolved anxiety, inferiority, or hostility may lead to a final outcome of depression or suicide ideation. In terms of insomnia, the remaining predictor with a weak but significant correlation with SI and the other four items of symptoms, it might cause severe anxiety or lead to hopelessness and helplessness. 41 Based on the univariate model and multivariate analysis, all five symptoms could predict SI with the 5-item total score or any single item rating. Using stepwise logistic regression analysis, all five except for hostility could predict SI among community subjects; whereas in psychiatric patients, only depression, inferiority, and hostility could significantly predict SI. In a word, the contributing factors of suicide varied in different settings and diverse populations. This study showed that severer psychological distress would lead to higher presence of SI. Most of psychiatric patients presented overt and chronic psychiatric conditions. As such, multiple symptom domains would work together and finally result in hopelessness, helplessness, and suicide ideation. Regarding predictive validity of BSRS-5R for community subjects, the optimal cutoff (2/3) derived from ROC curve to predict SI performed good with the sensitivity of 0.89, specificity of 0.85, and accurate classification rate of 84.9%. The high specificity and negative predictive value (NPV) (0.99) for our patients implied that those scoring < 3 were highly unlikely to have SI. The NPV of 99.7% means that when the participant scored <3, there was a 99.7% probability that he or she would not have SI. In addition, the AUC was 0.90 (SE Z 0.03). It indicates that this instrument has good ability to discriminate between cases (with SI) and noncases (without SI). However, the positive predictive value (PPV) of 11.0% was low and reflected the low rate of SI (2.1%) in our patients. For psychiatric patients, the BSRS-5R also showed equally good quality to discriminate psychiatric morbidity or suicide ideation. However, the cutoff thresholds were different and higher in psychiatric patients than the community subjects. To summarize, the cutoff values to determine psychiatric morbidity were 3/4 for psychiatric outpatients and 4/5 for the daycare patients. Further, the optimal cutoff point to determine the presence of suicide ideation was 4/5 for all psychiatric patients, outpatients, or daycare patients.
To infer, suicide ideation occurred with a close relationship to the severity of psychopathology defined by BSRS-5R. The BSRS-5R had a good predictive validity on psychiatric morbidity and suicide ideation for the community sample, thus it will be suitable for use in the general public. However, using BSRS-5R as a screening measure in psychiatric daycare patients with smaller sample size, more severe psychopathology, and more prevalent SI, the results showed a satisfactory sensitivity (0.89) and negative predictive value (0.83), but a weak performance with lower specificity (0.41). Besides, the BSRS-5R only contained five items with two ratings (yes or no), the range of the sumscore was too narrow (0e5) to predict wider-range severity of psychological distress of psychiatric daycare patients. Therefore, it was suggested to apply the BSRS-5R in the psychiatric settings as an initial screener to determine if the level of psychological distress or suicide risk returns to the normal condition as well as to provide a global impression about what symptom domain needs further evaluation. Thus, it can serve as a quick reference of suicide risk judgment for mental and nonmental health workers in their busy clinical services.
Suicide is a process presenting with complicated, multifaceted, and interactive determinants. Multiple suicide risk assessment scales have been proposed, but different scales need to be designed for various settings, time points of suicide development, different populations, and purposes. Anyone with significant psychological distress all needs professional attention, independent of the levels of suicide risk. Basic indication of the BSRS-5R was suitable for use as a screening measure for early identification of individuals at risk for psychiatric morbidity or SI in the community or at the nonpsychiatric medical settings. After the individuals are screened positive, they need further assessment and formulation on suicide risks using more comprehensive patient-centered methods and receive relevant and timely clinical interventions. 41, 42 Compared with other screening tools, the BSRS-5R not only presents with optimal values to predict both psychiatric morbidity and suicide ideation, it also provides a simple profile of five domains of common psychopathology. Meanwhile, it can be used in combination with other relevant assessment tools directly measuring the risks of suicide intent, acts, or repetition to provide more comprehensive and valid prediction toward suicidal behavior at different situations and time points. 43 Limitations and strengths of the study
The study was a cross-sectional design focusing on the predictability of suicide ideation and psychiatric morbidity. Thus generalization needs to be careful. We need further study to apply the new format of BSRS-5R in different situations to test if BSRS-5R would be feasible for people with more severe suicidal behaviors, such as prior suicide attempt. In addition, extended applications will be needed to examine the validity in other groups of individuals at risk such as cancer patients, elderly people with multiple morbidities or physical disabilities, and nonpsychiatric primary care settings.
The findings demonstrated that individuals with a past history of suicide ideation, suicide attempts, and currently stating future suicide intent presented with significantly higher scores on BSRS-5R and higher rates of positive screening for SI defined by BSRS-5R. This indicated that BSRS-5R could well differentiate people with a history of suicide behaviors and current suicide intent. The inference could be made that the BSRS-5R screening might be feasible to identify individuals with a past suicide attempt, which has been considered as the most important predictor for future completed suicide. Moreover, BSRS-5R items contain no item about somatic or psychosomatic symptoms and thus can avoid the confounding effects of physical symptoms on the severity of psychopathology measurement. It is therefore suitable for use in SI-associated risk groups of physically ill individuals. In addition to self-rating, BSRS-5R can also be administered by interview, so it could be used to screen SI in the elderly or in people who cannot read, or people with severe physical impairments. Future research and clinical applications are suggested to test its appropriateness and feasibility in general medical settings. Further development of a more comprehensive scale may be considered for accurate detection of suicide risk that reflects risks of different populations and settings across the timeline.
